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<120> Fusobacterium Nucleic Acids, Plasmids and Vectors 



<130> 02307E-099810US 

<140> US 09/747,385 
<141> 2000-12-22 

<150> US 60/173 , 168 
<151> 1999-12-27 



<160> 21 



<170> Patentin Ver. 2,1 

<210> 1 

<211> 407 

<212> PRT 

<213> Fusobacterium nucleatum 



<220> 

<22 3> RepA 



<400> 1 

Met Asp Phe Ser 
1 

Asp Leu Lys Lys 
20 

His lie Thr Asn 
35 

Glu Lys Phe lie 
50 

Thr Lys Asp Ser 
65 

Phe Leu Phe Ser 



Leu Val Pro Tyr 
100 

Glu Lys Glu Arg 
115 

Asn Asn Leu Ser 
130 

Glu Leu Lys Thr 
145 



Ser lie Lys Lys 
5 

Tyr lie Leu Gly 



lie Thr Asn Lys 
40 

Asn Asp Leu Asp 
55 

Leu Tyr Phe Phe 
70 

Asp Val Arg Lys 
85 

Leu Met Glu Phe 



Phe Phe Asn lie 
120 

Asp Phe Asn Lys 
135 

Leu Phe Glu Asn 
150 



Ser Leu Gly Leu 
10 

Leu His Gin Lys 
25 

Lys lie Glu Thr 



Asn Asn Thr Leu 
60 

Asn lie Ala Asn 
75 

Leu Ser Gly Lys 
90 

Ser His Lys Lys 
105 

Leu Glu Val Glu 



Arg lie Leu Lys 
140 

Leu Lys Val Glu 
155 



lie Asn Phe Arg 
15 

Leu Gly Asn Leu 
30 

lie Phe Leu Phe 
45 

Thr lie Arg Val 



Ser Tyr Leu Arg 
80 

Tyr Ser Lys Leu 
95 

Glu Ala Glu Phe 
110 

Glu Ser Tyr Arg 
125 

Pro Ala Val Glu 



Arg Leu Lys Asn 
160 



1 



Gly Arg Val lie Lys Gly Tyr Lys Phe Ser Trp Thr Asn Asp Phe Asn 
165 170 175 

Phe Gin Asn Lys Lys Asp Asn lie Glu Glu Ala Glu Val Val Glu Glu 
180 185 190 

Lys Glu Asn lie Ala Ser Gly Glu Leu Glu Lys Tyr Phe Lys Ser Thr 
195 200 205 

Phe Thr Asp Val Asn Tyr Ser Lys Lys His Lys Glu Val Leu Glu Lys 
210 215 220 

Leu Leu Lys Asn Asn Ser Leu Glu Tyr lie Lys Lys Tyr Leu Ser Glu 
225 230 235 240 

Gin Trp Glu Tyr Val Gin Asn Asp Lys Asn lie Leu Asn Lys Ser Ala 
245 250 255 

Tyr Phe Ser Lys Leu lie Leu Glu Glu Lys Ala Val Tyr Lys Asn His 
260 265 270 

Leu Pro Ala Asp Tyr Glu Glu Leu Lys Val Glu Glu Arg Asn Arg Asn 
275 280 285 

lie Glu Ser Thr Asn Thr lie Thr Ser Leu Lys Asp Leu Val Glu Lys 
290 295 300 

Asp lie Thr Asp Tyr Glu Val Arg Lys Asn lie Thr Pro Glu Gin lie 
305 310 315 320 

Glu Gin Glu Val Leu Phe Lys lie Asp Val Thr Glu Glu Glu Tyr Asn 
325 330 335 

Lys lie Lys Glu Asp Trp lie lie Lys Arg Lys Asp Glu Val Pro Asn 
340 345 350 

Ser Asp Pro Lys Leu Leu Glu lie lie Phe Asn Ala Ser Gin Ser Lys 
355 360 365 

Lys Tyr Asn lie lie Asn Thr Lys Glu Glu Val Asn Glu Lys Glu Lys 
370 375 380 

Glu Leu His Glu Leu Glu Glu Asn lie Lys Arg Met Gin Glu Glu Leu 
385 390 395 400 

Asn Lys Leu Lys Lys Glu Val 
405 



<210> 2 
<211> 1224 
<212> DNA 

<213> Fusobacterium nucleatum 
<220> 

<2 23> repA 
<400> 2 

atggattttt cttctataaa aaaaagttta ggtttaatta attttagaga tttaaaaaaa 60 
tatattttag gacttcatca aaaattagga aatttacata ttactaatat aacaaataaa 12 0 
aaaattgaaa caatcttttt atttgaaaaa ttcataaatg atttagataa taatacttta 180 
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1^^ 



actataagag 
tttctctttt 
ttaatggagt 
ctagaagttg 
ccagctgttg 
ggaagagtaa 
aaagataata 
ttagaaaaat 
gttttagaaa 
cagtgggagt 
ctaattttag 
aaagttgaag 
ttagtagaaa 
gaacaagaag 
gattggataa 
atatttaatg 
gaaaaagaaa 
aataaattaa 



taacaaaaga 
cagatgttag 
ttagtcataa 
aagaaagtta 
aagaattaaa 
taaaaggata 
tagaagaagc 
attttaaatc 
aattattaaa 
atgtacaaaa 
aagaaaaagc 
aaagaaatag 
aagacattac 
ttttatttaa 
taaaacgaaa 
caagtcaatc 
aagagcttca 
aaaaagaggt 



ttctctttat 
aaaactttca 
aaaagaagct 
tagaaataat 
aacacttttt 
taaatttagc 
agaagtagtg 
aacttttact 
aaataatagt 
tgataaaaat 
agtatataaa 
aaatatagaa 
agattatgaa 
aatagatgta 
agatgaagtt 
aaaaaaatat 
cgaattagaa 
atag 



ttttttaata 
ggaaaatatt 
gaatttgaaa 
ttatcagatt 
gaaaatttaa 
tggactaatg 
gaagaaaaag 
gatgtaaatt 
ttagaatata 
attttaaata 
aatcatctac 
agtacaaata 
gttagaaaga 
actgaagaag 
cctaatagtg 
aatataatta 
gaaaatataa 



ttgctaacag 
caaagttatt 
aagagagatt 
ttaataagag 
^99ttgagcg 
attttaattt 
aaaatattgc 
attcaaagaa 
ttaaaaaata 
aatcagcata 
cagctgacta 
ctattacatc 
atataactcc 
aatataataa 
atccaaaact 
atactaaaga 
aaagaatgca 



ttatttaagg 
ggttccttat 
ttttaatatt 
aattctaaaa 
attaaaaaat 
tcaaaataag 
ttcaggagag 
gcataaagaa 
tttatctgag 
tttctcaaaa 
tgaagaacta 
attaaaagat 
tgaacaaata 
gattaaagaa 
tttagaaatt 
agaagttaat 
agaagaacta 



240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1224 



<210> 3 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : iteron sequence 
within the origin of replication of plasmid pFNl 

<400> 3 

tcaactttaa caggacaaat tt 22 



<210> 4 
<211> 132 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: six copies of 
the iteron sequence within the origin of 
replication of plasmid pFNl 

<400> 4 

tcaactttaa caggacaaat tttcaacttt aacaggacaa attttcaact ttaacaggac 60 

aaattttcaa ctttaacagg acaaattttc aactttaaca ggacaaattt tcaactttaa 120 
caggacaaat tt 132 



<210> 5 

<211> 1230 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : repA homolog 
sequence of plasmid pAD52 

<400> 5 

atggattttt cttctataaa aaaaagttta ggtttaatta attttagaga tttaaaaaaa 60 
tatattttag gacttcatca aaaattagga aatttacata ttactaatat aacaaataaa 120 
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aaaattgaaa 
actataagag 
tttctctttt 
ttaatggagt 
ctagaagttg 
ccagctgttg 
ggaagagtaa 
aaagataata 
ggagagttag 
aaagaagttt 
tctgagcagt 
tcaaaactaa 
gaattaaaag 
aaagatttag 
caaatagaac 
aaagaagatt 
gaagttatat 
gttaatgaaa 
gaaataaata 



caatcttttt 
taacaaaaga 
cagatgttag 
ttagtcataa 
aagaaagtta 
aagaattaaa 
taaaaggata 
tagaagaagc 
aaaaatattt 
tagaaaaatt 

gggagtatgt 

tcttagaaga 
ttgaagaaag 
tagaaaaaga 
aagaagtttt 
ggataataaa 
ttaatgcaag 
aagaaaaaga 
aattaaaaaa 



atttgaaaaa 
ttctctttat 
aaaactttca 
aaaagaagct 
tagaaataat 
aacacttttt 
taaatttagc 
agaagtagtg 
taaaacaact 
attaaaaaat 
acaaaacgat 
aaaagcagta 
aaatagaaat 
cattacagat 
atttaaaata 
acaaaaagaa 
tcaatcaaaa 
gcttcacgaa 
agaggtatag 



ttcataaatg 
ttttttaata 
ggaaaatatt 
gaatttgaaa 
ttatcagatt 
gaaaatttaa 
tggactaatg 
gaagaaaaag 
ttccctggtg 
aatagtttag 
aaaaatattt 
tataaaaatc 
atagaaagta 
tatgaattta 
gatgtaactg 
gtagttccta 
aaatataata 
ttagaagaaa 



atttagataa 
ttgctaacag 
caaagttatt 
aagagagatt 
ttaataagag 
aggttgagcg 
attttaattt 
aaaataaaaa 
taaattattc 
aatatattaa 
taaataaatc 
atctaccagc 
caaatactat 
gaaagaatat 
aagaagaata 
atagtgatcc 
taattaatac 
atataaaaag 



taatacttta 
ttatttaagg 
ggttccttat 
ttttaatatt 
aattctaaaa 
attaaaaaat 
tcaaaataag 
tattgctcct 
aaagaagcat 
aaaatattta 
agcatatttt 
tgactatgaa 
tacatcatta 
aactcctgaa 
taataagatt 
agaactttta 
taaagaagaa 
aatgcaagaa 



180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1230 



<210> 6 

<211> 5887 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :plasmid pFNl 



<400> 6 

catataataa 

ttttactttt 

tttttttagt 

atatataaca 

attaaaaaat 

tggcattgtt 

cagaccctca 

tagggggatg 

tgcaattatt 

agattaataa 

gatataaaag 

aataaattgg 

aaagagctag 

ttttatgaag 

cagtctataa 

agtatgtagg 

taaatgttag 

attgtaagtt 

tagatgaaga 

ttgatgtttt 

atactgttaa 

aaaaaaaaga 

aatctagtga 

ctgaaagtca 

ataaaatgga 

attttataaa 

atataacttt 

aaactttcca 

aaaaaactga 

atgaagaaaa 

aagaaaaatt 



ctttttgttt 
ttcaattttt 
agcttccata 
tatctagtaa 
atatatattt 
taaggcaagc 
gaagcaccta 
acccctataa 
ttataaaacc 
taatgattaa 
ctgatgaatt 
aagatactaa 
gttttcagat 
ataagaaaat 
aagtgtcaaa 
aagtcaaaat 
tgatgattat 
agacggtaga 
aacagcacat 
tatatcaact 
tattgatact 
aaataatgtt 
tgaaatttgt 
gaatatttat 
gctggcaaaa 
agcattagat 
taaatttaaa 
agatgaaact 
agaaatagga 
atatcaagag 
gaaaaagcaa 



ctttcttcta 
tctaattcaa 
catatcacac 
aataaatcaa 
ttcttttaat 
tactcactcc 
caaaaattaa 
cccctgcgag 
aactttaaag 
atttacatta 
aggtaaatca 
aaaagaattt 
taaaaaaatt 
acagattgaa 
ggagtaggaa 
gaaaaagaaa 
aaaaaagctt 
caatatagac 
aaaatggcag 
cacattgata 
ggaatgaagt 
gaattaaaat 
cttgcaaata 
aatagacgag 
gatataaaaa 
gaaaaaggtg 
gatgagaaaa 
tttaaaaagg 
aatttcaaaa 
cttctaaata 
aaagaagaaa 



gtactttttt 
tcgcttttaa 
tccagcatta 
gtagtgtcgg 
ttctaatata 
tgccgtcgtg 
aaatatattt 
ttgattttat 
agagtgataa 
agattaacgg 
aaaaatgaag 
gacctattaa 
ggagtagttt 
gaaatccaag 
aaactaaaag 
aagatgatag 
ttaaagaaat 
accatattca 
tagaatttgc 
aaggacacat 
tcagagaatt 
ctcacgaatt 
atttatcggt 
aatataatgt 
gagcttccaa 
ttattgtgga 
agaaatcaat 
aatacctgga 
ttaaagttaa 
aaaagagaga 
ttgagaaaaa 



ttctaactct 
ttcttctaaa 
ttatttataa 
cttaaacaag 
aaatggtata 
tagcttgctg 
ttaattttct 
aaaattcttg 
taatgattaa 
aagatgaaaa 
ttttaaagtt 
atgagcttga 
taaatcagat 
gagcgttaga 
cagtttatac 
agtttataaa 
gatgttaaca 
atcttttaaa 
agaaaaaaat 
acataaccat 
aaataagaat 
ttatttagaa 
gatcccccaa 
tgtgatgaac 
gaattgtaaa 
ttgggaagac 
tagattagca 
acagcaattt 
tactgaagct 
acaagataaa 
gaaaaattta 



tttaatttct 
gtctttttaa 
aaatataatt 
agccatataa 
atattttata 
ggaagtatcc 
tcggtactta 
cagggacagc 
atttacatta 
aaaactttta 
tcttataaac 
taaaaattat 
taataaaaat 
tgaattatgg 
aatattttaa 
actactggta 
aaagagcttc 
cctggtgaag 
tttaaaggct 
ataattatta 
gaatataatc 
gatttaaaaa 
aaagaaaaag 
aaaacaagtt 
tcaaaagaag 
cataaaaaac 
aatttagaaa 
ttaataaatc 
gaaaaaacta 
ttaatagctg 
aatagaaaca 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 
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aaggtttcgg 
aaatgtgaat 
tttagaagtt 
tgaagtaact 
agatgataca 
atttttagaa 
aaatactaat 
taagagtaga 
tacttttaat 
atctgttatt 
agttgctagt 
aggggactta 
aagtattaaa 
agcaataaac 
tttatagtaa 
atatccataa 
ttgaaatttg 
gttctataat 
acaatattaa 
actgtcaatt 
cttacacttt 
taagtcataa 
aatgtaacat 
tttttagcaa 
atatattact 
atatttatta 
ataaagagtt 
atcattttta 
tcatttttag 
cttctttatg 
tcgttttgtt 
aatttttaat 
atgttcaagg 
gcagttatat 
ataatgctag 
catatttata 
ttttatattt 
tataataata 
taaaacaaaa 
caggacaaat 
ctttaacagg 
tggtgtataa 
taatgattta 
aaaagaatta 
tataacaatg 
aaaaaaatat 
aaataaaaaa 
tactttaact 
tttaaggttt 
tccttattta 
taatattcta 
tctaaaacca 
aaaaaatgga 
aaataagaaa 
aggagagtta 
taaagaagtt 
atctgagcag 
ctcaaaacta 
agaactaaaa 
aaaagattta 
acaaatagaa 



aataggagat 
gagcaagaaa 
cagctaaaag 
ttagaactag 
aatataatta 
agaattgata 
caaatatttg 
gcagaaatat 
ttaattgaag 
gtaatatttt 
gttgaagaaa 
aagttttggt 
aaaaataaag 
atttaattta 
tatatattac 
tatagttcat 
agtaaatctc 
gttcaggaag 
aaagtatttc 
gaaattcttg 
cagtaacttc 
cagctttttt 
cataagttcc 
gacccaaacc 
ataatattac 
ctacaatatt 
ttttttatgc 
aggcttttta 
gggtatccta 
tttttttaaa 
caagcaacgg 
ttcaatatgt 
aatggatact 
taatatggtt 
agagttagta 
tttattttca 
ttttattgag 
ttatataata 
agataacagg 
tttcaacttt 
acaaattttc 
tgtttttatg 
gtaaaagtac 
gaattatttt 
gatttttctt 
attttaggac 
attgaaacaa 
ataagagtaa 
ctcttttcag 
atggagttta 
gaagttgaag 
gctgttgaag 
agagtaataa 
gataatatag 
gaaaaatatt 
ttagaaaaat 
tgggagtatg 
attttagaag 
gttgaagaaa 
gtagaaaaag 
caagaagttt 



taaaaatggc 
taaaaatgga 
aacataaaga 
aaaaattaaa 
caaataaaat 
aatttaattt 
ctgagacatt 
ttgagaaatt 
atagtctaaa 
tattttttac 
gcttaaataa 
acagtgaaga 
atagcaagaa 
ttgctttttt 
aacaatatta 
tagacttgcg 
tgagtttgtt 
tacaacagtt 
taaattttct 
cttttcattt 
ttcttcaggc 
tatccctttt 
attctctagt 
ttgtaccata 
taaattttaa 
actttattac 
agaaaaaata 
ttttattgag 
ggacttttaa 
taaaaaaagt 
atactttgtt 
tattaattct 
attgataatg 
tcacattatc 
as^gtgtgaga 
atctttttta 
cttcttttat 
atatataata 
acaaattttc 
aacaggacaa 
aactttaaca 
aaataaaatt 
ataaagattt 
attatatatg 
ctataaaaaa 
ttcatcaaaa 
tctttttatt 
caaaagattc 
atgttagaaa 
gtcataaaaa 
aaagttatag 
aattaaaaac 
aaggatataa 
aagaagcaga 
ttaaatcaac 
tattaaaaaa 
tacaaaatga 
aaaaagcagt 
gaaatagaaa 
acattacaga 
tatttaaaat 



tatattagat 
tagttatatt 
aatagcttcc 
acagctggag 
gattgaaaat 
attgatggta 
agataaatca 
ttcaactgat 
taaattaaaa 
ggggataatt 
tatatctagt 
agacaaaaaa 
gaaaaaataa 
attttatagt 
ctatattact 
acagttattc 
ttcattgata 
tcattattta 
tcattaaaca 
atattacttt 
ttcacaaaat 
ggagcataat 
tttgtaatct 
aaaaatcact 
catagcataa 
ttcaacagta 
ttaaaataaa 
ccatactttt 
attgatttta 
taggcattgt 
gctatgtttc 
aattgtcgtt 
gctttaatat 
acaagtttat 
gcttgaaaac 
ccgaaagttg 
taaaaaaaat 
cagcactcat 
aactttaaca 
attttcaact 
ggacaaattt 
tccataaaag 
taccaaatta 
tttaaatgta 
aagtttaggt 
attaggaaat 
tgaaaaattc 
tctttatttt 
actttcagga 
agaagctgaa 
aaataattta 
actttttgaa 
atttagctgg 
agtagtggaa 
ttttactgat 
taatagttta 
taaaaatatt 
atataaaaat 
tatagaaagt 
ttatgaagtt 
agatgtaact 



gatgatgtaa 
aaaaaaataa 
attgctaaaa 
aaagcaacta 
gttgaaaatt 
gaaaagttaa 
gatattgttg 
gttgctacaa 
atagccttct 
ttatataaga 
tcagtaactg 
gcctatgtaa 
aagcttcagt 
ttagtcattg 
ttttaacatt 
catttgtagc 
tagttatatc 
cattaatttt 
aactattata 
ttatattact 
cttttaaagt 
taacttttac 
cattaatttt 
ccccttttta 
atacacaagt 
tacacctgtt 
ttttataaaa 
tattgttaaa 
aatgctgttt 
gagagtccta 
aaactaatta 
tcctccaaag 
ttattgctat 
tagcatagtt 
tctctttttt 
attttccact 
cacattacta 
ttttcttttt 
ggacaaattt 
ttaacaggac 
cattgacagt 
gagctgaaga 
aatataggga 
aaggatatta 
ttaattaatt 
ttacatatta 
ataaatgatt 
tttaatattg 
aaatattcaa 
tttgaaaaag 
tcagatttta 
aatttaaagg 
actaatgatt 
gaaaaagaaa 
gtaaattatt 
gaatatatta 
ttaaataaat 
catctaccag 
acaaatacta 
agaaagaata 
gaagaagaat 



atgaagttaa 
ttgaaaatgt 
ctaaaatagc 
ctaaatatag 
ataataaagt 
atgaagtaaa 
ataaccttaa 
aaacaaataa 
atacagctgt 
caaataatag 
gattagttaa 
gtaatgtaga 
aagataaaaa 
agggtaaatt 
ctttagaaac 
agcatacttt 
attttttaaa 
tctttcgtta 
tttttctgga 
atctatatta 
ttcatcaaca 
atcatctatg 
ttctaaatat 
tcttagtaat 
tcaatcggta 
tttataaaaa 
aatctctaaa 
atgtctaaaa 
gtgtgttaaa 
actttttatg 
tatcacattc 
gaggtgaaag 
tttacaatat 
cttgtaaaaa 
tttagggaaa 
ttcggtaatt 
atatgattaa 
aatagcaatg 
tcaactttaa 
aaattttcaa 
cttatattat 
ttttagtgaa 
cattaagtga 
gagatgaaat 
ttagagattt 
ctaatataac 
tagataataa 
ctaacagtta 
agttattggt 
agagattttt 
ataagagaat 
ttgagcgatt 
ttaattttca 
atattgcttc 
caaagaagca 
aaaaatattt 
cagcatattt 
ctgactatga 
ttacatcatt 
taactcctga 
ataataagat 



1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 



5 



taaagaagat 
agaaattata 
agttaatgaa 
agaactaaat 
ttaaaattga 
tcttttttta 
ttaaatt 



tggataataa 
tttaatgcaa 
aaagaaaaag 
aaattaaaaa 
ttttagagct 
gttgacgaat 



aacgaaaaga 
gtcaatcaaa 
agcttcacga 
aagaggtata 
tcattttttt 
aaaattaatt 



tgaagttcct 
aaaatataat 
attagaagaa 
gtataatacc 
tcaacttttt 
actttttcta 



aatagtgatc 
ataattaata 
aatataaaaa 
tctttctttt 
ctttttcttc 
aattaaaatc 



caaaactttt 5580 
ctaaagaaga 5640 
gaatgcaaga 5700 
tttaagtggc 5760 
cttttctata 5820 
atctaaatct 5880 
5887 



<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :rlx 
oligonucleotide PGR custom primer 

<400> 7 

cctggtgaag tagatgaag 19 



<210> 8 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : repA 
oligonucleotide PGR custom primer 

<400> 8 

ttagttttag caatggaag 19 



<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : repA 
oligonucleotide PGR custom primer 

<400> 9 

atgctggagt gtgatatg 18 



<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : repA 
oligonucleotide PGR custom primer 

<400> 10 

gttgattttc cactttcgg 19 
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<210> 11 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : imperfect 
repeat of iteron 

<400> 11 

taaactttaa caggacaaat tt 22 



<210> 12 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : imperfect 
repeat of iteron 

<400> 12 

tcaactttaa caggaccaat tt 22 



<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : imperfect 
repeat of iteron 

<400> 13 

tcaactttat caggacaaat tt 22 



<210> 14 
<211> 951 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence rpartial 
sequence of plasmid pFN3 



<220> 

<221> modif ied_base 

<222> (1) . . (951) 

<223> n = g, a, c or t 



<400> 14 

atgattattg gtataataaa ctataaaata 
gttttttaaa gttttagtat ttaagttata 
aatttatata tgctatcaat tttaaatggt 
aaaataacaa taaatataaa atataaatag 
aaaaaaatat aaagtaaaat tttgtaaaaa 
gtgaagacaa tttatttatg tggtttaaaa 
acttatcact tatttaatgt tagaataaca 



tagatttcat ttttaaaggc tttatatagt 60 
atttatacct gtataccttt aaaaacttta 120 
atttatttta ttattatgtt tctattttta 180 
aataataaag ttatggttat taatatttta 240 
tttactctta tattttaaca taaaaaaatt 300 
atatataatc ttcatttttt tgaagacttc 360 
ataaataatg aaagtgaggc gataaaaaaa 42 0 
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tggaaaatat 
ataatataaa 
atttagatat 
aatttgctac 
ccagcaacta 
nnatagttca 
ggnattatta 
cgnaattggg 
ttaacccact 



taagaagaaa 
tgcaantgac 
tataaaacta 
agctgangaa 
aaanaaatna 
aanaaatnac 
tataccccct 
ctgcttcnat 
tttaaattaa 



aaaantantt 
ttaaaaaaat 
ttaactaagt 
acacangaaa 
cnaaaaacnt 
ttcgngagag 
tgtttttaaa 
nctgctgctt 
nntcntncct 



tanntgcant 
tanatgaatt 
tagaaagtgg 
aaattttaaa 
ncagaacaac 
gtctgnttaa 
tttatttttt 
tttnccnaga 
tttccnttnt 



aattaaagtc 
acaaataata 
ttntaaaagt 
caattttaaa 
accantttag 
gacacttcaa 
aaatatactt 
aattcctatn 
ttccctnttg 



ctagaaacat 480 
naacanaaaa 54 0 
naaaaaatan 600 
tgatatagtt 660 
aaaatnatnt 72 0 
nnttaanaga 7 80 
gctatntcgc 840 
atttttcctc 900 
n 951 



<210> 15 

<211> 9955 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : plasmid pHS17 



<400> 15 

cacctgacgc 

tgaccgctac 

tcgccacgtt 

gatttagtgc 

gtgggccatc 

atagtggact 

atttataagg 

aatttaacgc 

gcgcaactgt 

agggggatgt 

ttgtaaaacg 

cgatagcttc 

acctttgttc 

ttaaagcaaa 

ctttcctctc 

ttataagttg 

tgcccgttcg 

taagacaagc 

ttcttactgt 

ctttggttga 

gtgattttag 

atggcattac 

gaggttccat 

atccatatac 

ctgaaagttt 

acttattttt 

agaaacctga 

ggtcaatttc 

gtcaatggtt 

cgtagttcaa 

aagctgccgc 

aaataagact 

ataataggaa 

atgaacaaaa 

ataataaaac 

gggcatttaa 

agtcatctat 

caccaagata 

attccttacc 

gacatctatc 

ctagggttgc 



gccctgtagc 
acttgccagc 
cgccggcttt 
tttacggcac 
gccctgatag 
cttgttccaa 
gattttgccg 
gaattttaac 
tgggaagggc 
gctgcaaggc 
acggccagtg 
cgctattgct 
ctcggttata 
gatagcaaac 
tgaaaaataa 
aactcaagaa 
ttttacgggt 
aaatataagt 
tcatttatta 
acatttacga 
gaattttgca 
ttccgatatt 
tgtccttcaa 
cgttttctat 
cttgccaccg 
tgattttaag 
tttatctgta 
ggaaaaattc 
aaactgtttt 
agtcgggtgg 
ataacggctg 
tagaagcaaa 
ttgaagttaa 
atataaaata 
aattgaattt 
cgacgaaact 
tcaacttatc 
ttctacagtt 
atttaagcac 
tgattgttga 
tcttgcacac 



ggcgcattaa 
gccctagcgc 
ccccgtcaag 
ctcgacccca 
acggtttttc 
actggaacaa 
atttcggcct 
aaaatattaa 
gatcggtgcg 
gattaagttg 
aattgtaata 
tttttgctca 
tgtttgctca 
tttatccatt 
atgtttttat 
gtattcacct 
cagcacttta 
aatcaggata 
aaaatcgcca 
aaattatttt 
gttccgaaat 
ttcaaaatcc 
ttagaaccta 
catacttttt 
ccaactgtca 
tttaaagcca 
aaaacagctt 
ggtttaaacc 
ttggaaatgc 
ttgtcaagat 
gcaaattggc 
cttaagagtg 
attagatgct 
ttctcaaaac 
aaaagaaacc 
ggctaaaata 
gtcagaaaaa 
tcaattccct 
acaaattatt 
agaaggattc 
tcaagtctcg 



gcgcggcggg 
ccgctccttt 
ctctaaatcg 
aaaaacttga 
gccctttgac 
cactcaaccc 
attggttaaa 
cgcttacaat 
ggcctcttcg 
ggtaacgcca 
cgactcacta 
tcggtatttg 
tctgcaactt 
cagagtgaga 
tgcttattat 
gtaagaagtt 
ctattgataa 
cggttttaga 
acaatgttgt 
ctgatgcccg 
ttcctttcaa 
tgatgtttga 
cacaaaagtt 
ttgatttgaa 
aatcagccct 
aatacttagc 
taaagtcgat 
ttaatgctca 
tggaagttgt 
gatttttttg 
gatggagcgg 
tgttgatagt 
aaaaatttgt 
tttttaacga 
gataccgttt 
agtaaacagg 
ttaaaactga 
aacaaacaga 
aaaaaagtgg 
tacaagcgta 
attcagcaat 



tgtggtggtt 
cgctttcttc 
ggggctccct 
ttagggtgat 
gttggagtcc 
tatctcggtc 
aaatgagctg 
ttccattcgc 
ctattacgcc 
gggttttccc 
tagggcgaat 
caacatcata 
ttttttcttt 
gaaaggggga 
ccgcacccaa 
actaatgaca 
agtgctaata 
tattggggca 
tgctattgaa 
aaatgttcaa 
agtggtgtca 
gagtcttgga 
attttcgagg 
acttgtctat 
gttaaacatt 
atttatttcc 
tttcaggaaa 
aattgtttgt 
ccctgaaaaa 
gtttggtgtc 
aaacgtaaaa 
gcagtatctt 
aattaagaag 
gtgaaaaagt 
acgaaattgg 
taacgtctat 
atactcgtgt 
ggtataaaat 
tttttgaaag 
ccttggatat 
tgcttaagct 



acgcgcagcg 
ccttcctttc 
ttagggttcc 
ggttcacgta 
acgttcttta 
tattcttttg 
atttaacaaa 
cattcaggct 
agctggcgaa 
agtcacgacg 
tgggtacccc 
gaaattgcat 
ggacggacaa 
cattgtctct 
aaagttgcat 
aaaaagaaat 
aaagatgcaa 
ggcaaggggt 
aacgacacag 
gttgtcggtt 
aatattcctt 
aattttctgg 
aagctttaca 
gaggtaggtc 
aaaagaaaac 
tgtctgttag 
agtcaggtca 
ttgtctccaa 
tttcatcctt 
gtcttttttt 
gaagttatgg 
aaaattttgt 
gagtgattac 
actcaaccaa 
aacaggtaaa 
tgaattagac 
cactttaatt 
tgttgggagt 
ccatgcgtct 
tcaccgaaca 
gccagcggaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

114 0 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 
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tgctttcatc 
gatgttccag 
gaatatcgtc 
aacaatttaa 
tttaacggga 
taaagggaat 
tcgacctgca 
tttgtgtgtt 
ctaacttttt 
ttatatcaca 
aaggaggtga 
tattttacaa 
gttcttgtaa 
ttttttaggg 
actttcggta 
ctaatatgat 
tttaatagca 
ttttcaactt 
gacaaatttt 
agtcttatat 
agattttagt 
ggacattaag 
ttagagatga 
attttagaga 
ttactaatat 
atttagataa 
ttgctaacag 
caaagttatt 
aagagagatt 
ttaataagag 
^ggttgagcg 
attttaattt 
aaaatattgc 
attcaaagaa 
ttaaaaaata 
aatcagcata 
cagctgacta 
ctattacatc 
atataactcc 
aatataataa 
atccaaaact 
atactaaaga 
aaagaatgca 
ttttttaagt 
ttccttttct 
atcatctaaa 
ttctaactct 
ttcttctaaa 
ttatttataa 
cttaaacaag 
aaatggtata 
tagcttgctg 
ttaattttct 
aaaattcttg 
taatgattaa 
aagatgaaaa 
ttttaaagtt 
atgagcttga 
taaatcagat 
gagcgttaga 
cagtttatac 



ctaaaccaaa 
ataaatattg 
aactgtttac 
gtaccgttac 
ggaaataatt 
gtagataaat 
gcccggggga 
aaacttcttt 
atgtcgtttt 
ttcaattttt 
aagatgttca 
tatgcagtta 
aaaataatgc 
aaacatattt 
attttttata 
taatataata 
atgtaaaaca 
taacaggaca 
caactttaac 
tattggtgta 
gaataatgat 
tgaaaaagaa 
aattataaca 
tttaaaaaaa 
aacaaataaa 
taatacttta 
ttatttaagg 
ggttccttat 
ttttaatatt 
aattctaaaa 
attaaaaaat 
tcaaaataag 
ttcaggagag 
gcataaagaa 
tttatctgag 
tttctcaaaa 
tgaagaacta 
attaaaagat 
tgaacaaata 
gattaaagaa 
tttagaaatt 
agaagttaat 
agaagaacta 
ggcttaaaat 
atatcttttt 
tctttaaatt 
tttaatttct 
gtctttttaa 
aaatataatt 
agccatataa 
atattttata 
ggaagtatcc 
tcggtactta 
cagggacagc 
atttacatta 
aaaactttta 
tcttataaac 
taaaaattat 
taataaaaat 
tgaattatgg 
aatattttaa 



agtaaacagt 
gaagctatat 
taaaaatcag 
ttatgagcaa 
ctatgagtcg 
tattaggtat 
tccactagtt 
atgttttttt 
gttcaagcaa 
aatttcaata 
aggaatggat 
tattaatatg 
tagagagtta 
atatttattt 
tttttttatt 
atattatata 
aaaagataac 
aattttcaac 
aggacaaatt 
taatgttttt 
ttagtaaaag 
ttagaattat 
atggattttt 
tatattttag 
aaaattgaaa 
actataagag 
tttctctttt 
ttaatggagt 
ctagaagttg 
ccagctgttg 
ggaagagtaa 
aaagataata 
ttagaaaaat 
gttttagaaa 
cagtgggagt 
ctaattttag 
aaagttgaag 
ttagtagaaa 
gaacaagaag 
gattggataa 
atatttaatg 
gaaaaagaaa 
aataaattaa 
tgattttaga 
ttagttgacg 
catataataa 
ttttactttt 
tttttttagt 
atatataaca 
attaaaaaat 
tggcattgtt 
cagaccctca 
tagggggatg 
tgcaattatt 
agattaataa 
gatataaaag 
aataaattgg 
aaagagctag 
ttttatgaag 
cagtctataa 
agtatgtagg 



gtcttaataa 
acgtactttg 
tttcatcaag 
gtattgtcta 
cttttgtaaa 
actactgaca 
ctaggacttt 
aaataaaaaa 
cggatacttt 
tgttattaat 
actattgata 
gtttcacatt 
gtaaagtgtg 
tcaatctttt 
gagcttcttt 
ataatatata 
aggacaaatt 
tttaacagga 
ttcaacttta 
atgaaataaa 
tacataaaga 
tttattatat 
cttctataaa 
gacttcatca 
caatcttttt 
taacaaaaga 
cagatgttag 
ttagtcataa 
aagaaagtta 
aagaattaaa 
taaaaggata 
tagaagaagc 
attttaaatc 
aattattaaa 
atgtacaaaa 
aagaaaaagc 
aaagaaatag 
aagacattac 
ttttatttaa 
taaaacgaaa 
caagtcaatc 
aagagcttca 
aaaaagaggt 
gcttcatttt 
aataaaatta 
ctttttgttt 
ttcaattttt 
agcttccata 
tatctagtaa 
atatatattt 
taaggcaagc 
gaagcaccta 
acccctataa 
ttataaaacc 
taatgattaa 
ctgatgaatt 
aagatactaa 
gttttcagat 
ataagaaaat 
aagtgtcaaa 
aagtcaaaat 



aacttacccg 
tttcaaaatg 
caatgaaaca 
tttttaatag 
tttggaaagt 
gcttcgggga 
taaattgatt 
agttaggcat 
gttgctatgt 
tctaattgtc 
atggctttaa 
atcacaagtt 
agagcttgaa 
ttaccgaaag 
tattaaaaaa 
atacagcact 
ttcaacttta 
caaattttca 
acaggacaaa 
atttccataa 
ttttaccaaa 
atgtttaaat 
aaaaagttta 
aaaattagga 
atttgaaaaa 
ttctctttat 
aaaactttca 
aaaagaagct 
tagaaataat 
aacacttttt 
taaatttagc 
agaagtagtg 
aacttttact 
aaataatagt 
tgataaaaat 
agtatataaa 
aaatatagaa 
agattatgaa 
aatagatgta 
agatgaagtt 
aaaaaaatat 
cgaattagaa 
atagtataat 
ttttcaactt 
attacttttt 
ctttcttcta 
tctaattcaa 
catatcacac 
aataaatcaa 
ttcttttaat 
tactcactcc 
caaaaattaa 
cccctgcgag 
aactttaaag 
atttacatta 
aggtaaatca 
aaaagaattt 
taaaaaaatt 
acagattgaa 
ggagtaggaa 
gaaaaagaaa 



ccataccaca 
ggtcaatcga 
cgccaaagta 
ttatctatta 
tacacgttac 
tcctctagag 
ttaaatgctg 
tgtgagagtc 
ttcaaactaa 
gtttcctcca 
tatttattgc 
tattagcata 
aactctcttt 
ttgattttcc 
aatcacatta 
catttttctt 
acaggacaaa 
actttaacag 
tttcattgac 
aaggagctga 
ttaaatatag 
gtaaaggata 
ggtttaatta 
aatttacata 
ttcataaatg 
ttttttaata 
ggaaaatatt 
gaatttgaaa 
ttatcagatt 
gaaaatttaa 
tggactaatg 
gaagaaaaag 
gatgtaaatt 
ttagaatata 
attttaaata 
aatcatctac 
agtacaaata 
gttagaaaga 
actgaagaag 
cctaatagtg 
aatataatta 
gaaaatataa 
acctctttct 
tttctttttc 
ctaaattaaa 
gtactttttt 
tcgcttttaa 
tccagcatta 
gtagtgtcgg 
ttctaatata 
tgccgtcgtg 
aaatatattt 
ttgattttat 
agagtgataa 
agattaacgg 
aaaaatgaag 
gacctattaa 
ggagtagttt 
gaaatccaag 
aaactaaaag 
aagatgatag 



2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
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agtttataaa 
gatgttaaca 
atcttttaaa 
agaaaaaaat 
acataaccat 
aaataagaat 
ttatttagaa 
gatcccccaa 
tgtgatgaac 
gaattgtaaa 
ttgggaagac 
tagattagca 
acagcaattt 
tactgaagct 
acaagataaa 
gaaaaattta 
gatgatgtaa 
aaaaaaataa 
attgctaaaa 
aaagcaacta 
gttgaaaatt 
gaaaagttaa 
gatattgttg 
gttgctacaa 
atagccttct 
ttatataaga 
tcagtaactg 
gcctatgtaa 
aagcttcagt 
ttagtcattg 
ttttaacatt 
catttgtagc 
tagttatatc 
cattaatttt 
aactattata 
ttatattact 
cttttaaagt 
taacttttac 
cattaatttt 
ccccttttta 
atacacaagt 
tacacctgtt 
ttttataaaa 
tattgttaaa 
gagctccagc 
atagctgttt 
aagcataaag 
gcgctcactg 
ccaacgcgcg 
tcgctgcgct 
cggttatcca 
aaggccagga 
gacgagcatc 
agataccagg 
cttaccggat 
cgctgtaggt 
ccccccgttc 
gtaagacacg 
tatgtaggcg 
acagtatttg 
tcttgatccg 



actactggta 
aaagagcttc 
cctggtgaag 
tttaaaggct 
ataattatta 
gaatataatc 
gatttaaaaa 
aaagaaaaag 
aaaacaagtt 
tcaaaagaag 
cataaaaaac 
aatttagaaa 
ttaataaatc 
gaaaaaacta 
ttaatagctg 
aatagaaaca 
atgaagttaa 
ttgaaaatgt 
ctaaaatagc 
ctaaatatag 
ataataaagt 
atgaagtaaa 
ataaccttaa 
aaacaaataa 
atacagctgt 
caaataatag 
gattagttaa 
gtaatgtaga 
aagataaaaa 
agggtaaatt 
ctttagaaac 
agcatacttt 
attttttaaa 
tctttcgtta 
tttttctgga 
atctatatta 
ttcatcaaca 
atcatctatg 
ttctaaatat 
tcttagtaat 
tcaatcggta 
tttataaaaa 
aatctctaaa 
atgtctaaaa 
ttttgttccc 
cctgtgtgaa 
tgtaaagcct 
cccgctttcc 
gggagaggcg 
cggtcgttcg 
cagaatcagg 
accgtaaaaa 
acaaaaatcg 
cgtttccccc 
acctgtccgc 
atctcagttc 
agcccgaccg 
acttatcgcc 
gtgctacaga 
gtatctgcgc 
gcaaacaaac 



taaatgttag 
attgtaagtt 
tagatgaaga 
ttgatgtttt 
atactgttaa 
aaaaaaaaga 
aatctagtga 
ctgaaagtca 
ataaaatgga 
attttataaa 
atataacttt 
aaactttcca 
aaaaaactga 
atgaagaaaa 
aagaaaaatt 
aaggtttcgg 
aaatgtgaat 
tttagaagtt 
tgaagtaact 
agatgataca 
atttttagaa 
aaatactaat 
taagagtaga 
tacttttaat 
atctgttatt 
agttgctagt 
aggggactta 
aagtattaaa 
agcaataaac 
tttatagtaa 
atatccataa 
ttgaaatttg 
gttctataat 
acaatattaa 
actgtcaatt 
cttacacttt 
taagtcataa 
aatgtaacat 
tttttagcaa 
atatattact 
atatttatta 
ataaagagtt 
atcattttta 
tcatttttag 
tttagtgagg 
attgttatcc 
ggggtgccta 
agtcgggaaa 
gtttggtatt 
gctgcggcga 
ggataacgca 
ggccgcgttg 
acgctcaagt 
tggaagctcc 
ctttctccct 
99tgtaggtc 
ctgcgcctta 
actggcagca 
gttcttgaag 
tctgctgaag 
caccgctggt 



tgatgattat 
agacggtaga 
aacagcacat 
tatatcaact 
tattgatact 
aaataatgtt 
tgaaatttgt 
gaatatttat 
gctggcaaaa 
agcattagat 
taaatttaaa 
agatgaaact 
agaaatagga 
atatcaagag 
gaaaaagcaa 
aataggagat 
gagcaagaaa 
cagctaaaag 
ttagaactag 
aatataatta 
agaattgata 
caaatatttg 
gcagaaatat 
ttaattgaag 
gtaatatttt 
gttgaagaaa 
aagttttggt 
aaaaataaag 
atttaattta 
tatatattac 
tatagttcat 
agtaaatctc 
gttcaggaag 
aaagtatttc 
gaaattcttg 
cagtaacttc 
cagctttttt 
cataagttcc 
gacccaaacc 
ataatattac 
ctacaatatt 
ttttttatgc 
aggcttttta 
gggtatccta 
gttaatttcg 
gctcacaatt 
atgagtgagc 
cctgtcgtgc 
gggcgctctt 
gcggtatcag 
ggaaagaaca 
ctggcgtttt 
cagaggtggc 
ctcgtgcgct 
tcgggaagcg 
gttcgctcca 
tccggtaact 
gccactggta 
tggtggccta 
ccagttacct 
agcggtggtt 



aaaaaagctt 
caatatagac 
aaaatggcag 
cacattgata 
ggaatgaagt 
gaattaaaat 
cttgcaaata 
aatagacgag 
gatataaaaa 
gaaaaaggtg 
gatgagaaaa 
tttaaaaagg 
aatttcaaaa 
cttctaaata 
aaagaagaaa 
taaaaatggc 
taaaaatgga 
aacataaaga 
aaaaattaaa 
caaataaaat 
aatttaattt 
ctgagacatt 
ttgagaaatt 
atagtctaaa 
tattttttac 
gcttaaataa 
acagtgaaga 
atagcaagaa 
ttgctttttt 
aacaatatta 
tagacttgcg 
tgagtttgtt 
tacaacagtt 
taaattttct 
cttttcattt 
ttcttcaggc 
tatccctttt 
attctctagt 
ttgtaccata 
taaattttaa 
actttattac 
agaaaaaata 
ttttattgag 
gagcggccgc 
agcttggcgt 
ccacacaaca 
taactcacat 
cagctgcatt 
ccgcttcctc 
ctcactcaaa 
tgtgagcaaa 
tccataggct 
gaaacccgac 
ctcctgttcc 
tggcgctttc 
agctgggctg 
atcgtcttga 
acaggattag 
actacggcta 
tcggaaaaag 
tttttgtttg 



ttaaagaaat 
accatattca 
tagaatttgc 
aaggacacat 
tcagagaatt 
ctcacgaatt 
atttatcggt 
aatataatgt 
gagcttccaa 
ttattgtgga 
agaaatcaat 
aatacctgga 
ttaaagttaa 
aaaagagaga 
ttgagaaaaa 
tatattagat 
tagttatatt 
aatagcttcc 
acagctggag 
gattgaaaat 
attgatggta 
agataaatca 
ttcaactgat 
taaattaaaa 
ggggataatt 
tatatctagt 
agacaaaaaa 
gaaaaaataa 
attttatagt 
ctatattact 
acagttattc 
ttcattgata 
tcattattta 
tcattaaaca 
atattacttt 
ttcacaaaat 
ggagcataat 
tttgtaatct 
aaaaatcact 
catagcataa 
ttcaacagta 
ttaaaataaa 
ccatactttt 
caccgcggtg 
aatcatggtc 
tacgagccgg 
taattgcgtt 
aatgaatcgg 
gctcactgac 
ggcggtaata 
aggccagcaa 
ccgcccccct 
aggactataa 
gaccctgccg 
tcatagctca 
tgtgcacgaa 
gtccaacccg 
cagagcgagg 
cactagaagg 
agttggtagc 
caagcagcag 



6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7080 
7140 
7200 
7260 
7320 
7380 
7440 
7500 
7560 
7620 
7680 
7740 
7800 
7860 
7920 
7980 
8040 
8100 
8160 
8220 
8280 
8340 
8400 
8460 
8520 
8580 
8640 
8700 
8760 
8820 
8880 
8940 
9000 
9060 
9120 
9180 
9240 
9300 
9360 
9420 
9480 
9540 
9600 
9660 
9720 
9780 
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attacgcgca gaaaaaaagg atctcaagaa gatcctttga tcttttctac ggggtctgac 9840 
gctcagtgga acgaaaactc acgttaaggg attttggtca tgagcggata catatttgaa 9900 
tgtatttaga aaaataaaca aataggggtt ccgcgcacat ttccccgaaa agtgc 9955 



<210> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : forward primer 
to amplify repA 

<400> 16 

gacattaagt gaaaaag 17 



<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : reverse primer 
to amplify repA 

<400> 17 

atgctggagt gtgatatg 18 



<210> 18 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : forward primer 
to amplify the origin of replication including the 
AT- rich region, the iteron repeat sequences and 
the putative DnaA binding sites 

<400> 18 

acggatactt tgttgct 17 



<210> 19 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : reverse primer 
to amplify the origin of replication including the 
AT-rich region, the iteron repeat sequences and 
the putative DnaA binding sites 

<400> 19 

tatcctttac attta 15 
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<210> 20 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : forward primer 
to amplify the combined origin of replication and 
repA sequences 

<400> 20 

acggatactt tgttgct 17 



<210> 21 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : reverse primer 
to amplify the combined origin of replication and 
repA sequences 

<400> 21 

atgctggagt gtgatatg 18 
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